Background: Health research is evolving to include patient stakeholders (patients,
| INTRODUC TI ON
As the people who directly experience illness and medical care, patients, families and caregivers are uniquely positioned to contribute to research efforts seeking to understand and improve illness diagnosis and management, treatments and health-care delivery. 1 Six levels of patient stakeholder (patients, families and caregivers) engagement in health research have been proposed ranging from patients as research subjects, to more collaborative relationships whereby patients are equal partners on a research team or even leading research teams. 2 Health and medical research is rapidly evolving to include patient stakeholders as active members of research teams as advisors, collaborators and co-investigators.
The value of including patient stakeholders in research includes improving the patient-centredness of chosen research study design and outcomes, ensuring meaningful and culturally appropriate study materials as well as potential increases in recruitment and retention of study participants. [3] [4] [5] [6] While improvements to the relevance and quality of research are important, more philosophical benefits include injecting democracy and accountability into the research process-especially for publicly funded research-and the empowerment of patient stakeholders. [7] [8] [9] [10] These practical and moral arguments have led some funding agencies and journal editors to either mandate, or strongly endorse, patient stakeholder engagement in research including before grants and publications are considered for review. 4, [11] [12] [13] [14] It is now established that engaging patient stakeholders in research is possible at all stages of the investigative process. 15, 16 Areas where patient stakeholders can meaningfully contribute include agenda setting, research question prioritization, assistance during study implementation, review and interpretation of results, and dissemination. 15, 17, 18 However, researchers attempting to engage and partner with patient stakeholders are faced with many challenges. 16, 19, 20 This includes difficulty precisely defining roles and expectations of team members, and problems providing appropriate patient education materials about the research design and processes. Sub-optimal, or nominal, engagement can result in tokenism where patient stakeholders left with the sense that their engagement is for the purpose of "checking a box" rather than for true partnership and collaboration. 19, 21 Many of these challenges are due to, or exacerbated by, researchers lacking expertise and skills in patient stakeholder engagement principles and activities. 17 To address this, a number of frameworks describing the conceptual foundations of patient stakeholder engagement in research and strategies detailing best practice activities have been published to help guide researchers. [22] [23] [24] This proliferation, although welcome, has led to a diffusion of information and has increased the choices for researchers as they seek to effectively operationalize patient stakeholder engagement. To date, there have been limited efforts to summarize or consolidate the key messages and information from these conceptual frameworks and best practice recommendations.
Therefore, the aims of this narrative review are to identify, quantify and summarize (a) the conceptual foundational principles of patient stakeholder engagement in research and (b) best practice activities to support this type of engagement.
| ME THODS
We conducted a systematic review of the literature supplemented with review of the grey literature to create a narrative review addressing the aims of this study. We used the Preferred Reporting
Items for Systematic Reviews and Meta Analyses (PRISMA) to guide the conduct and reporting of this review. 25 
| Search strategy
We first accessed a publicly available repository of systematically identified articles created by the Patient Centered Outcomes
Research Institute (PCORI) and Academy Health. 26 The purpose of this repository is to systematically identify and collate English language articles from PubMED/MEDLINE that are related to patient stakeholder engagement in research. The repository identifies published articles from four specific areas namely: (a) the impact or effects of patient stakeholder in research; (b) research studies describing/exemplifying patient stakeholder in research; (c) evaluation strategies assessing patient stakeholder engagement; and (d) conceptual frameworks for patient stakeholder engagement in research.
The search strategy for this repository was developed in partnership with a medical librarian given the poorly standardized nomenclature for patient stakeholder engagement in research in bibliographic databases. The specific terms and inclusion and exclusion criteria used for this repository are shown in Appendix S1A, B. The date range for the search was 01/01/1995 up until 07/27/17 (which is the date the review was conducted). Our second search strategy involved accessing the grey literature (eg Google Scholar) using terms such as "patient engagement" or "patient participation" and "biomedical research" or "clinical research" and also included websites of known organizations research. This review creates an overarching foundational framework for authentic and sustainable partnerships between patient stakeholders and researchers. We screened all titles and abstracts of all articles contained within the literature repository and identified in the grey literature.
The full texts of potentially relevant articles or reports were then obtained. Two reviewers then independently extracted data on a standard data collection form (Appendix S2) to organize the information about authors, title, year of publication, country of origin, whether the article describes a framework or guidelines of best practices and a brief summary of framework or guidelines. The contents of articles were also reviewed to explicitly note which domains the authors considered foundational to patient stakeholder engagement in research. Similarly, activities that support the operationalization of engagement were also extracted. We then quantified the number of times each foundational principle and best practice was reported.
Finally, we developed an overarching framework summarizing our key findings. The study team conceptualized three distinct but interrelated elements of the patient stakeholder engagement in research process. This was achieved by thematically grouping the foundational principles and best practices identified. found in Appendix S3. Despite the distinction between frameworks and guidelines of best practices, we found considerable overlap in the content of article types: some solely describe a framework, others solely describe best practice activities, and the remainder describe a combination of both. North American authors followed by European authors published the majority of articles. Five articles describe the same framework as the basis for their discussion: for example, three utilize the PCORI Engagement Rubric, apply it in practice or suggest additional best practices based on lessons learned from using the model 5, 17, 22 and two articles describe the FIRST model-a framework developed within rheumatology. 24, 38 Also to note, the language used by authors to describe patient stakeholders varied considerably across articles and included terms such as patient stakeholders, patients, families, lay members, consumers and community members.
The foundational principles of patient stakeholder engagement in research and associated articles are delineated in Table 1 Articles also provided guidance and best practice recommendations of activities that support the realization of the foundational principles of patient stakeholder engagement in research (Table 2) .
Twenty-seven (49%) articles emphasized the importance of providing access to training and education for both patient stakeholder partners-for example, in research methods-as well as researchers-particularly in how best to engage with patients and families. Providing financial compensation and reimbursement for patient stakeholders' time, expertise and expenses was noted in 19 (35%) articles.
In preparing for engagement, many articles noted that researchers should take the time to understand each patient stakeholder's skill set and experiences as this would optimize the contributions that An overarching foundational framework summarizing the key findings from this narrative review is shown in Figure 2 . In this framework, three distinct but inter-related elements of patient stakeholder engagement in research are conceptualized namely "foundational principles," "best practices" and "research phases."
Within the "foundational principles," element are thematically grouped foundational principles from Table 1 . Similarly, within the "best practices," element are thematically grouped activities from Hire staff from community of study 
| D ISCUSS I ON
Engaging patient stakeholders in research in partnership as advisors, collaborators and co-investigators presents an opportunity to design, implement and disseminate patient-centred research. These partnerships can better ensure that research incorporates the patient stakeholder voice including their priorities and preferences.
Engagement efforts facilitate patient-centred research design, implementation and dissemination. Our review of a selection of publicly available repository of systematically identified literature 26 for the first time summarizes existing frameworks and commentary to quantify the key foundational principles of patient stakeholder engagement as well as best practice recommendations that can assist operationalize these partnerships during the life cycle of a research project. Our review also creates an overarching foundational framework that summarizes guidance for authentic and sustainable partnerships between patient stakeholders and researchers.
The most commonly reported foundational elements of patient stakeholder engagement are respect, equitable power and trust. This is not surprising as these elements are consistently highlighted in qualitative studies exploring patient stakeholder experiences of engaging in research. For example, telephone interviews with patient stakeholders in the United States found that the relationships with researchers had to be respectful and trusting for them to be a success. 56 Commentaries by patient stakeholders note that mutual trust was key to keeping open dialogue flowing with the research team. 24, 53, 75, 76 A number of focus group studies have reported that equitable and shared collaborative decision making is essential during the research engagement process. 19, 59 A number of articles identified in this review note the importance of acknowledging and addressing the diversity of patient stakeholders who are engaged as partners in research, a well-established challenge. 56, 77, 78 Addressing diversity through efforts that are now emerging to help overcome the challenges 77, 79 can better ensure a range of voices are captured that will enhance the generalizability of the findings. One key suggestion is that researchers conduct outreach and bring research to the communities where people live. 77, 79 Further, appreciating that some groups may be apprehensive to partner with research teams due to historical mistrust must also be considered when partnering with certain populations. 77 This means during engagement that researchers should focus on creating mutual respect, trust and openness-key foundational principles of engagement identified in this review. Authors identified in this review proposed that the most effective model for patient stakeholder engagement is that of Patient and Family Advisory Councils (PFACs). These councils support patient stakeholders to meet regularly at a health-care institution and share their experiences of care or collective perspectives on a specific topic. 80 Harnessing these existing structures is advantageous for research given PFAC members are already orientated and engaged. 23 However, using the PFAC model is only one approach. Other opportunities exist that may allow for greater outreach and an increase in the diversity of engaged stakeholders, without necessarily requiring in-person meetings: for instance, the use of e-advisors 81 and online communities such as the "Patients Like Me" collaborative that has informed type II diabetes research. 82 The summary framework derived from our review also describes a range of best practice activities, or actions, that build on the foundational elements of patient stakeholder engagement in research. The most frequently noted activity to support engagement was training for both patient stakeholders and researchers.
While training is not intended to create researchers of patient stakeholders, which could mean they lose their unique perspective, orientation to research processes, to research topics and to working within a research team has been shown to enhance their participation and engagement. Equally as necessary is researcher training in how to authentically and effectively engage patient stakeholders-a skill deficiency cited by researchers. 17, 20 Co-learning of patient stakeholders and researchers has also been described as an opportunity to further enhance the relationship between all members of the research team. A number of education and training resources are freely available to support this process. 13, [83] [84] [85] [86] [87] Compensation for patient stakeholders for their expertise and time, and reimbursement for out-of-pocket expenses was cited as good practice in articles identified in this review. While these practices are encouraged by funding agencies and are dependent on the level of engagement, 11, 88 both remain a challenge to operationalize in practice given they are often not budgeted for. Stipends or reimbursements for out-of-pocket expenses should be viewed as an absolute minimum. While the motivation of patient stakeholders to engage and participate in research is altruistic, 7 it is imperative that if they contribute during the life cycle of a research project, compensation should be equitable, transparent or even customized to the individual patient stakeholder needs. 30 Another activity noted in our review was to regularly evaluate the engagement process during the life cycle of a research project. This allows for engagement efforts to be recalibrated based on feedback and ensures patient stakeholders remain active and informed partners. While there have been significant efforts to describe the benefits, or value, of engaging patient stakeholders in research such as improved research quality, processes, recruitment and retention rates, 3, 4, 6, 10 there are currently no validated tools that can evaluate the actual process of research engagement, or the experiences of patient stakeholders who are engaged. Our review has identified potential domains ( Tables 1 and 2 ) that could be used to inform items in such an evaluation tool. Similarly, Hamilton and colleague's conceptual framework for patient engagement in research describes eight relevant themes that could also be used as a basis for evaluation. 89 There is an urgent need to develop an evaluation tool to ensure that the engagement process is meaningful, authentic and a positive experience for both patient stakeholders and researchers. 16 Our review has a number of limitations including the potential for selection bias given that only English language bibliographic databases were searched, meaning some relevant articles would have been missed. Other English language articles may also have not been included in this review due to the poorly standardized taxonomy and nomenclature related to patient stakeholder engagement in research. Given this limitation, we strongly recommend that new Medical Subject Headings (MeSH) terms are submitted to the National Library that would capture patient engagement in the peer-reviewed literature. Terms such as "patient engagement," "patient involvement," or "patient-centered outcomes research," or "patient partner," and other relevant terms would be extremely helpful for identifying such literature.
Further, we acknowledge that the search terms used to identify articles in this review are US centric and do not include terminology used in some international settings. However, given the broad search terms used to create the repository accessed for this review, the number of articles missed would likely be small.
It is also essential to apply some caution to our results in that just because a foundational principle, or best practice, is not frequency reported this does not imply that it is less important or applicable. The science of patient stakeholder engagement in research is new and evolving meaning we do not know yet which principles or practices are most important.
In summary, this narrative review has summarized the foundational principles of engagement between researchers and patient stakeholders and describes best practice activities to support this process. This information can be used to facilitate patient-centred research, thereby ensuring the patient stakeholder voice and perspective remains central.
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